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(54) STORAGE BATTERY DETERIORATION DIAGNOSTIC METHOD ITS DEVICE AND AC 
UNINTERRUPTIVE POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a storage 
battery deterioration diagnostic method by which a 
storage battery deterioration state can be diagnosed by 
just watching the storage battery temperature of an 
uninterruptible AG power supply. 
SOLUTION: The ambient temperature of the storage 
battery 112 of an uninterruptible AG power supply is 
measured at every fixed time by a temperature 
detection IG 1 , and the measured values are averaged 
every further long period in an average temperature are 
8 so as to compute an average temperature, the product 
of the average temperature, a life drop factor, and time 
is obtained, and the numerical value is added to a life 
counter 6. When the numerical value of the life counter 6 
reaches a predetermined numerical value obtained from 
the life computation of the battery, the fact is informed 
through an alarm device 1 2. These numerical values are 
stored in a time counter 7 so that the deterioration 
state can be recognized anytime by confirming the 

numerical value, the arrangement, computation, and storage of these data are conducted 
through the control portion 3 of a microcomputer 31. 
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1 ^y-TV yi!^mwmizm i -^yyv yymm\f^(Dmi 
msE^i^mmimt i^yruy^^'mm^ommtmsm 
mmmmtimM. Ltimizmimmm^mm^nam. l 

imsm3] mm^i-&tLxmmm*m^^<.zm 

tt3V^T{iK = 2C"-To)/io] XI 00^OJeT^i^)^>^^ 

-^iizm h ^ x-<Dmf^t)m < D I. m^comm^^x 
hhnimA f<zm^<7mmm<r>'^i\3m-}jm, 
[ff^^ie] \m-^mifi^fzi^i,zm'^hmmMco 
^m^^twmtim^^z^h t x(^mm t comm^i^ 
^i^t:mmmmi§Lmi>zM-thM^&^^ f)<r>^i&Ti^ 



HuiBSiJ^SB J: 0 i -^yr V y^mmmi^zm i ^f 

mmmm^mMLxmMmt Lxmrn-^mM-mmM 
mimx-imzm-^^ ^x mummmcomittrmmttmit 

Lx^j:mmmco^immmm. 
mmi^tmmm^mmzm^ t xcT^mmt <7)mm^^ 

mmt:mit^-tmizmtsm^mi}^im^tix\>^timm 

mmi^iznjB't:^mMm^mYmmt (^mwrntrm^ 
^sm»mt Lxmn-tmimmm-im^^f^t. 
'^^llb^l!bfzm^mx'mimmM(^mmm^t:m^h 

tmmmmmj: o h^^^ i ^yr u y^^mmmzm i ^ 
yy°v yymmp^<Dmmmm§Lmcr,vi^mm^t:^i^ 

ma^i-mmi^t 1 ^yy'o yi^'mm<^^mtmm 

Lfm^mMmt Lxmm-^ms.m.ms.mm.^fSit . 
BiriEWfffflfcao'v ^x msmmm^mit^^m-t^^it 

Lx^j:mmm(^^^mmmm.. 
[it*ii8 ] mMi^i-mm^m^n^Rxsxbfz^i-^ 
mwis^comm^m^mM-LxMm-thw^mmmmi 
m.^mmt,zmx.. 

^m^^t z k ^^mt^^m^me ttiit7i,zsdmco 

LxmnMn^^izm^txcommt—^comssmm^ 
mtmm-^i&Tmm t imntx^xbtzmm^i^M 
mtmmn-mt t:itmLxmmmmmiti:mi-t 
h2:oizm^^tixi^^msme ttzni izimcomm 
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^ajgKBIti3V^-C{i»#ffiTfmK = 2[(T-To)/io] X 
1 0 0<r>^izX ^^)!bt^1&rim^tii:fjL (flLU 

■tm-sim9{zsMcommmco^imm^. 

Mm^ loot Lfzk^cr)mimM.m.c^m^m^(D^^ 
\^^mi^m9i,zsim<DmmM(^^imm^. 

(,zmx.x\> ^m-^m ? i,zimcommm(^mimmmm. 

mzi^x.x\^^ m^m 6tfzii7 i/zim(Dmmm<om'(t 
im^m 1 5 3 f?m<7)^^i^tfi Lxwm(^m.mm. 

^^mzX'oxWiM^titmmmmmtrm.izmn.L 
fzmmt:mmmmt vxm^-tm-m. i ot^iB^cog 

^mmj^mmt Lx^-t^m^mi si^zimcomm 
iziim^tix\^imi»mmm.^wfm>m^mi 

h mnM<Dmim mmw imtx\^h mmwrnmrn 
m.Th-^x. 

mimmm<^^^imm^m.ti^ . tmm 6 j^m i s v ^-r 
titi^ 1 -^<r>mmmim<mmm^immmm.x'hh 



[ 2 0 3 mmmM<r)mim^w,mt?Mm 
mfim^i,zmi< tmmm-hmim. 1 9 t=iB«co3g 

[^B3op*M^iSBJ3 
[000 13 

-nmmmwmf{zmmMc^'^immmm.^mi.fz^xk 
mwmMmmm.i.zmt^io<7ixh^ . mz-^mmmM 
wmm.<mmm<r>^^imm\,zmm:mmm^imi^ij 

[0002] 

Lx\>-^^mwis.^'^mvM<owm<:ow.<r>mMt lx^ y 
^"^-^^mm^itxwmmiiziyMmz^mijtrm^-t 

^cofzi^. mmmco'smizii. mmmcom^'^^t 
^m^im-r^ zbi,iimT--^x^j:mf^t^j:'yx^^h . 
m^. ^*m^mm^izm^^^fi?>w^m(7)m^ 
m^tconm^mmLx-^^^mm^mm-thirmt lx 
a. ( 1 ) ^mm^zmmmt-i^^ y^^-^i^mt. 
comn^iz^mmmEij^-McommrFizi&T vfz^ 

wmm*i^^tLx\>^i>i:^m^t:fjmifih'^:f^. t 
fz. m(D:fjmt txii. ( 2 ) mmm\^commmcotm 

mcoiEmucowmm'^^'^izx 'ommco»^t:mtii't^:tj 
m^. ( 4 ) mmmcommm&^miizj;: ^mit^mm^ 

[00033 

[ 0 0 0 4 ] ±iB ( 1 ) c7):^r«T-«, mmm.'S:^^zw. 
m^-^^fz^. ^cotkm<^m.mzwv^^^Ltzm^iz 

[ 0 0 0 5 3 i/i. ±iB ( 2 ) , ( 3 ) cOlT&X'it. m 

mLx\>^^ '^~}\^mmmizn l x . im.'^jEmmc^m 

mizM LX nmmx'^ 'Srv ^ . -y-jummmm^mm lx 
^^^^^^^i.immmmmmx'i> . iMi-^y^-^^m 
imzmt^zbiinxh-^t^i,tzib. ^mm^mmM 
mm.uiPf[^^x'hh. 

[00063 mz^ ±iE ( 4 ) coiimxit. wmmit. 
im^ti^mm^izi'oxm<t<r>m^\,^tfim^j:^t: 

46. mmmcotm^^^mfsfxitrnmiz^^^mmm 

i^5^cDmmm^i^. mm^ms 5°ct-w^^o2. 

5 mz^ 0 . mm^^ 4 5 'CX'lt ? ^> l,Z^^cr> 1.25 

t,z2m'^jMmxm7^^ t^^o. -^tcri^-'^xoifi 
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[ 0 0 0 7 ] . JaJic7)#*-a{i»^mL;^vri: 

[0008] 2[s:fS|BH£7)ge^{j, mmm<7)'is>mtmm-ti. 
[0009] :^^m<7)m<Dmmii. mmmco^imM^ 

[0010] *||Hg<^^Kfl!i<7)ga<;{i. #®l6<offi^:W 

[0011] :^%m<7)m(r>Bmii. wmmti^m>iix^^ 
[0012] ^%m<7)mcommi,i. mmMtm^^zmh 
[0013] ^^mcomcoBma. mzmm^ufcwm 

[0014] :^^m<^mzmcosmi. m^i^zm^ tx- 

hZh\,z^h. 

[0015] ^wn(^m(r>um±. mvM<^^timn 
ws:m.m-tzb>,zht. 

[0016] :if.wRm\<7>mmi. wm^io^^^/'^r-y 
[0017] *^BHc7)Mtcsijcoaw{i. mmmco^mm 

blz$)h, 
[0 0 18] 

Bi?s-K^ay^ ^(^mmi^mzm-^^^xmmmcD^it 
w^^mm-t. ^<7)fciibiz^mH(^-)Tmx'ii. t-m 
m^m * # -5 t^m-^^zis if h mmm'm Hvas tmvM 
tim^iz-^t^x'<7)mmt <r)mm^hmm^i^zn-th 
mmm-^ d <7)m'^i&Tim^f)!b-^>!bxi5< . -e tx 
1 -tfyru yywiWi<izm i if vtu yi^nmH<r>m^ 

fkn.m^m%LxmM.m^i^i!b:^. ^co±x\ z<7y 



[0019] ts:iimm<^nMLt^j:hm^ifimzm^ 
mvMX'h h h \±m^^j:\\ wm^mm-hmf<zmzm 

m^iiX\^hm'mUz-:>\^X\±. 'Ai:(r>®M^W^t.fz\i 

mt=o\,^-c{4. mm^mm-m\.z^mifi^^fix 

'&^^<o^i^wm^m.t<znm-f h mim^'^^t. 
(^^m^wk^mmm. t lt jik lt < , ^ lt 

u y^wm<m'^bm-^^w».h(rimsmzim-^tz 
m.^m^<^'mm.h\.xm>. z(mMmzm-^\^xm 

i!j^^j:m'^liZlt. l^O^l^^ (mtf 2 5'C) ^ 

m^titz^mmm^^m-t^ t . m^mmcr>mmmiz 
izmtx. mmmmmm&^:niELxhx\>\ -t^j:t>-h 

mzmiiimmzmx.xntifx^\ 
[0020] mMim4^-^ (ttta\ mmmti-m^izm- 

bm^^z^m^fzzt:^^^^^^ . zcDmnm^f^i^ 
mabtzm^m im^m^M-m) timt^zti,zx 
•9 , m^m<rtmi[:^^mm^izmt z t t^x^ h . m 
wm^'^—'MtLxmL^-^mvm^m^^z-^h 

T\mb^mMLxmm^\m.%m:ik>!bx . zcm^ 
w\^nm^wmti-tztifix^t. zcox^iz-r 
^tm^iMc^mx-mtzcDm-^mmmM-mb ^tmt^z 
t J; K>mmm<o'^it^mi:mm^i. z t t^^mi^z^^j: 
i> . z<7)itm^'^ oztizxK). m9m<^^imM^m 
mmiz^^zbtf^x^^. 

[0021 ] Mac^ii D . m^i&Tmma. ^wmm^: 
n-otz^izisif^mvMcommi^bmmmib^m^iz 

Lx. m^mmmnm^^i^im^^zi:i.^ m^(^is,m& 

HtCi>»,^T{4»^ffiTf^icK^K = 2t"-io)/io] X 1 
0 0 cO^X^ib^ Z t tl^xn ZZ T-T{4^%J1IH-S 
mxh K). To {4#^SiJ^»ffi^*i6SlfgfcfflV^7t- 

i>zM-tm^i&rmmKimm^zmm~t^<&^mt^^j:<^j: 
m^i&TimKimmz^ibi,zbt^x^^. z 
zx-i^commwMT o (mmmxi±2 5°c) bLx 
li. mmm:f}m^^zmitxcommtm< ^ '9$&*^i.pi 
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^mmi^\-tLxm<^^-^xh. m^i,zmm-titx'(^ 

mmtimKmiz^h^^j:<^j:i. ^cofzib^i^mm^ 

?aK>&^±Pi«a^j: *)-^^^m^izi±T=Tmx t Lxm 

[0022] wMi&tmmi^M-mt ^imLxmm 
mco^^^imm^M^m Lfzm^com^^i<tms.x'h h , 

^s^LTi>i<, ± fzmM.m.ti-m^i^^%m.\,zm l 
fzm^xm^3mm^^^Lxi,^\^, t-tzmm-mtm 
m^mm^iK^m^iw^'^y'yymT^Lxi,^;: 
v^. St-. mmconM^t^s^mmm. mmmf^zmzm 

m7m^^^^m^zmn.mimzmm^ixx\^tm 
[0023] ^w^<mwm^^!(mmwx\t. 

t. mmm^&it^mm't^. ^Lxw^mmitkmizm 

[0024] V^-r^ltcLT fc»#f£Tf«mai^l^K{i:. 

'(^my^m^n-yfz^izisif^mmmcomm^bmm 
mii^-^izmh t T<7)mmt comm^ ^ -mibtzmm^ 

[0025] 'i^^mm^Biii'ib^ibtzm^mx'mn, 

[0026] T%i^ffla^Mm^s{±. mm<^mMmm 

i 0 i>^vn v-yy°u yymmmizm. i -f^r u y 

[0027] §mm.mw^mi. w-i^mm^t i -^-y 

r 'J >'^"jgiwoBf pat *#ffiT«i!cfc c7)^^fli^?a«[-r 
-et-c. mM-immi'^^mi. mm.mi:mMLx 

\'^xmmMcom^t:mmi-?> . 

i^-t^ mizmm^mmm s tix i ^^^iSiiBf t i^isn* 



mi-6. ^LxmMmm.m^^^m^t. m»mmM^&i 
xfmLfzmM.m^n^uzmbmmrm%mk srjn 

[0029] ^is^-imm^mt. wmmi^^msizm^ 
tx-<7)mm^m.^-t^m-^mmmmm.^^^b . m^ii 
^mM.m^mM.Lxsim-^m^^^i^M-mmmm^ 
fSib. mim^m&b^imtx^itm^trmm-^ 
im^mb ti-mm-i> <r b ti-x'% h . 
[0030] ts:ii^-i^wm^ifi^^'^>^fzwmms^x 
iL\izt£hbmmkmE:th^m±.wmm&.^m:w>z 
iS{tT*>j;v\ ^fzwn.(n^-^mi\^xwmjn^m 
m^tmfhwwmMm-m:Wizm^x%,i.\,^. 
[0031] ^x^x^mm^mt. mimm^mcom 
mmmim^^mzm^^-t^. m^^mzi^. m^m 
=t ^ xm.^^iifzmmmmm^mc 
^zm»Lfzmm^mmmmbLxm7jk^^xhx<. t 
t:mmmmii^mz9m^tix\>^^mm^t:miiz 
tmLfzm^^mmm^b Lxm^^^^tx i j; < . stc 
wmmmm^mzim^tix v ^i>»mmm^m^^'± 

[0032] :^wM<DmmM<r>^imm:fjmmj^mm 

{±. wm-^ntfziihu ^fv-ym^ti^mnmc^mitco 

tiii2:\>^fz!>b. mm&i:^JziScm^-tt^b(7)iismi)^ 

>5ri\ ^cofzi^^m.mi^mMwmmc^wmmcT^^'imm 
^mm^^ fzi^i^z^^m^mm-t h b . wmnco^^ -/ 

mm^hhmmmt.z'mhzbifix'^h. tti. mm 

mi>ziim^tix\,^fzmmmiz-:)\^xi,i. ^mmcommu 
mmi^^^Lxmi^mmmM-m^^isb. zcmimm 
mMm^mMimz-^Kbxmm^-t^fzih. w^mm^-^m 

[0033] 

mM.<D-'m<Dm^<r> y u y ^mx-hi>. m v ^ 
X. Atiiua^tai^ia. B{iT^MiBisjs«s:#a. c 

[0034] mmm^mAii. ^^i^m.iib-^m^mmx' 
mmmcomm^mimM-tii^(7)xh d . Fij;i{f-^-5 
x^mco^m<^um^y'>r^:ummiiim^b Lxmttz 

mizmmm^LxiyX^^L. mmmcomMt^(:>h^mM 
mLXMiW-Lx h Xi\ m^mmi±'^i^mmi&m(7)mm. 
^htK)i&<L^^^xoizhi umm < -r -i. fa o 
-h^j:Mzmmmx'i±. z<Dm^mmt:i-i^bLx 
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[0035] ^i^JSllIfflK?Bi£#SB{±. m^cOSI^ 

[0036] w^^i^^s?mwmm>\i.. ^i^mmw. 

[00371 m^m^mc^-fi^m^it. m^m,^^ 

h t. x(mwih (mm^hrnifrnwAmzn^hn.^ 

io\^fz%,(r>^^-n-thi^o^z\^Xi:>^\^ifi. m&(n>Yi = 
2[(i-io)/io] X 1 0 0O3eSrfflv^-cai^J~r-I.J;a{cL 

T-io)/io] XI 00O3tl;J;D*J6l>»^ffiT«Sc?rm 

[0038] ^m%%^m\i. ^i^wmsmLm- 
sc fciBit LfcT^M^as^ 1 ^yy V y^^mmcom 

mMmmmm^$iGiztm^ii:h . 
[0039] ^^t^m^^mt. mMmmmm^^G 

i,ztm^fifzmmmzm-:i\^xmmm^^^timm-t 

jsfflia^sr-^i: Lxmmmi!fi^izmt±T<7)mmt 
mmmMmtmx.mt ^im Lxmmm<D^it^mm-i- 

«HI&fflMWt«II. <r t ti^^miz^^ , ^<D^I,z . # 



[0040] h^nmimizm^mmmmt:'fm-thti 

t . ^cr,fzisbi,zii^i^mm^mn.^^Bx^ibfzw-m 

mmx&m.(DW^f^mimMLxmm-hmsmmmMm 

m^^Dij-hfmmmmMm^m^iiiLx. 

J i,z^immsLmm<^mM^m<7)mMm^m^^^^ x 

[ 0 0 4 1 ] 09^#|flLT. ^BfOM^t^S 

^mmtimi>zm.m^itx\^6M^izm^^:^^^mcmm 
<mmi,z':>\^xmm't^. m9i±. ^^mc^mmm<^ 

m9i,zt3\^x. A{±aajg)tjim#gs Bit^t^mw^ 

^^mh^. :iixhcr>mmt. m^mzmM-mmmi 

^Jt mm<^mj^x'h ^lxz (Dmmmmxu. 
^i,z^mmm.^^&:K. immmm^mi^, mm 

mmm^tix\>^^. 

[0042] zzxmm^^^^mKii. ^immm 

m^^mm^timm-hmimm^ mm^^mizmmm*^ 
mm^tix^ ^fzmrsxh h mm^w^^B.'&'th. ^ cr,m 
iiB*ra«4. mmmmmkuzim^tLh . 

m^iSTim^ti^n.E<7im'^^&T\m'kmw-hx. m. 
'^mm.m^\i!,:h^^. mmmmmm%^mM.x 
m%LfzmmmmM.mt. nM.mm%m^WLG ■ \,z 
i5\^x^mm%^mii^^^-n^tLh^mkm:M.h 
fz\mzim.^ixx . mM.m.hLxtm^fih . 
[0043] mmmmmm^^mi A^y^ucT) 
wmzmtximmmm^m^fmnT^^^'M.L. z<n 
B#ratc*-3-v ^xm-^%mmMm.mm-^fix ^ <^m.tm 
^i'ja«»ffifB'[i¥f5H 2 \,z%m.^rL^ . ^ L-cjt^¥ 
SH3{4. m^mm.nm.tmM.mmmm^^G - ifi 

[0044] ^SSaiBlt^SNtt, •f?«IaIi!t*iB'li^ 

t^-^tih^c^mk^A^yvLtzK). ^wmMMmms^ 
wmi^mwk<r)wmm.\mm.^j:}ix'm'&x% h . 

[0045] »fg?SJSK«^l50 J; D . WmUzH^'^ 

wamB.^^^oxm^^fd^mmmmim^imxi. 
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[0046] 

[0 04 7] 112 t^tJt^T. 1 0 

w<^^i^^Th *) . mmmm 1 1 1 , mmm 112, m 
mmi i2^^mnmi 1 1 trm^Lfzumx-im^^ 
13. ^fflmi 1 K^w^'tmta-t^wm 

mmwi^i 14, wmmizmmmi 1 2>?)^/bc7)tti^]S:S 

grtt^^LTm<¥2tc^ijS«U^«i^-r-l.-f 1 

1 ss.v'^fflmjfgi 1 ic^^mmjjt^ ws-;j' 115 

^tlX\'^i>. 

[0048] ^^immmmm.io^i¥^ 1 com^^m 
m-tt. ^mmrnvMi 1 i*»^>x-f v^mssi 1 

mmi 1 1 ^7)3<»i«:f3{i. 5Em#ii i3i,zxKim.mmti 
iz^m^nmmmi 1 2tc^«$it§, ^fflmjii 1 1 

*«#m{c=5rSi:. flc«i^milISSl 143&««l*nt. ^B^^ 

mHIS&l 1 4ax-f v^Wltft-^l 1 4 a^X^ >yf-|g 

SSI 1 ecim-ti.. -y^mssi 1 6{±. ^fflSM 
1 1 1 t^(^nm2^<7)mmms^im-h. a 1 1 

1 4{5-< i^^s--^ 1 1 5tc^L. WN'-^^ifiKm-f-l 
14b Sriliitf-i) . y^S-^' 1 1 Sti-f y>'^'-^'@|ft 
ft-^1 14b^^{tSi:. Sm?fiJl 1 2<Oitgi[«:^3^3c 
»iE«:']tc^mL. X-f «yf-llllll 1 6S:iiLT:ft#2tc 

[0049] Jil±*^35oiE«lff««}!i^S<50-oc7)J&«:S- 

^xhhifi. \:xr\,zi^^^cr>-^^x'tbhwmim^im 

m(r)WMh SIMMtov ^TiB»r -S . 

{oo5oim2i,ziiux^ 3 o\im%mii 2cn^it 
mmmmmxh d . ?a«^aj i c u ^-f ^o^y 
-^3 1. ^Nvay 1 imfm^Mi 2-h^(:>im.^ix 

c i*-^><^m:':^A-D^-r^A/D^ji^2, ^-f 
V4. r-^co^ll^, iB1iS:llfi=SiMt-|.S!l1i9g|5 

3. KommzmH^firzm^i&T^mm.5 . ramsb 
hfzii^<D\i^fiTii~v9Rx/\oi}^hm^^fix\^h. m 



^'j^- h 9 \,z},twmm. l2i}K ttl^biK- MO 
yayi i*5^§iiTVM,. 

[ 0 0 5 1 ] Hi t omMitCOV ^TiiBe^«> i: . Vfi 

js^ai#i5A{±?ajKittfi I c 1 1 A/D^^ms2at;'-^ 

v4 tfiwgi53jit/T%ajKxu T8\,zii ^mm^ix. 
¥%JiH?asiB'it^sc{iWiasxu rs i^j; offij^ 

{izii*)im.^ixh. ^ffl«i:#aF{4rJ'>f-74 

}immu3i,zi:rn^^^ix. mM.mmmmmiGim 

SlzX Kimm.^ix. I i^f^mSHSlzX Ofif 

^^ti. §^tca^¥KJ{4^N-yr?yi Itffl^-r-l.. 

[0052] mzmmm 1 1 2commmmm.U3 00 

«Jf^i:lt^^-^4p-li-CiJiBB-r^. S«M1 1 2O®fitf0 

l{4s #m?fil 1 2c0jgiIiaJStcj£tfcflESrtiiSj-r 
v-^^n3yfcf^-^3 l{i:A/D^m^2&at 

:5'-fv4t:j;-?-ca!i^j^»ti m\,zmmm.^m& 
Lmmm 3 tcmt? , t m^;c w 1 ^^mm t-th.t. 
fzu\m^3\m^Lfzmm>m.'i: i^yyv y^'mmt 
2 miz^mt-t^. t2 {4^?ij;i(f mp^^iii:^,. ^ 
mtLfzmm^ii. if^co^m^tLx^imm 

[0053] jiUicoisHBtcfcv^T . mmm 1 1 2 ojih 

?aS^S!IS-r^«iJ^«Htl (||;temi41:}i-) i:!!^ 

i-9-yr'jyi5^M^t2 (^^j 

x'li 1 mm ) ^m^trz<^imT<^mAizx ib<^ 
m.^cDmmm 3 to j: 5 (c^-ft-t s co*i'^-c* -1. 
yt)mm.^fifzumx\im 4cr>^d i^^ri. , 04 

iiiiaiajKi^i^'^'fc-r-g.o ^Lcotub. immiztzfzimco^ 

SS:tfv\ l^^tc#^;ifr'»'^6^JpS:tTV>o/sc7) 
il'^V'^bcrimt. 84 0 9 6 0 0 0 0 0i;^-9TLS 
i:, 1 F 54 0 5 0 0 Oh^O. Ui: tT5/'N'^ h 
J: LT{4;*c#-r#"\ W>.\^-^(:,\>-ho:>Xhh. ^Z.X\ 1 

[0 0 54] '7A';uziV\^:x.~^3\n\Z\im'mi-^ 
y^^ltLX. 2 5'C(?)^B$|gc7);^?'>y^70 1. 2 
6r<7)gira^P^<7)p&'^y^7 0 2 . 7 5'Cc^^3aB# 
PBlcO;ii?':7>'i5'7 5 lc^5 Hi(7);&^y^Sr(ii.TV^^, 

[0055] S[JfflIgP3 (4. 1 l^Htttc^ffi Liz^i^mm 
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m:(]^y-^ 7 0 2^1 :f}^>h1imth . 
[0 0 5 6] — ^r. v-f ^'nnyh'jx-rJ'B 

0 1.2 6°co*M[:^^^-r 2 b^cm^ 

ffiT#lC5 02, 7 5'Cc7)^MtjaJSS:«f 7 5°C» 
S^lcJiH 5 0<t a ^ COTS) 0 . OTcogg^t;: J; 0 ^ffi 
[0057] #mfl!l«^JlH?fiJKtc: J: h^^m 1 O^C 2<g 

iix\^h. ^h^(^mmme<^xr>xh^<. me 

{i?¥tt5fc;««JE§r 2 0'CtCt>Vi.T 2.275 V/-t;Wi: 
0. 1CT-^«L. ^M*i^<7)8 0%h'5r^^i: 
^ ¥« L/:: h OT* ^ „ .r co^lijtc i -5 t 

#m?aotta*i' " 2 5 'Cf 5 ^ i: -r S i; . " 3 5 °C 
2. 5^" , **4 5X;-C{i:l . 2 5^" t\-^r)M-^\,Z^ 

mf<z%-)xm^^ycm.mfim<-^j:h. i^T. 25'c 
(r)m^^T cmm.^ loot-tht. 35 'cxiiw^® 
T<7)®^{i:2 0 0. 4 3x:x'\,m^i&y<mmiA 0 0 

ll^®T#i!cK = 2["-io)/io] XI 00 

S«affiT2 S-C-C*)!.. T<To<7)i:*{±T=Toi:-r 

[0058] %m^3\i. 1 B#^ttt;^ai i^fz^i^mm 
m^A'^y^etiztrnth. mm. ¥%/iiivaK*^"2 

[ 0 0 5 9 ] t L3S»itiSi?^^j!^|g*«2 5'C— Sc7)fS 
JST-ffifflStLfct-ri.h. 5^mcO^;<?'>y^6tf0ffl 
{4. 4380000 ( = 24X365X5X100) 

mmt2-:>tK)i wmmizm^:^'yyi^ 6(^mt:4 3 s 

OOOOtib^trv^l.. i:>Lm^:^^y^6cDmi}H 

9 Lxmmmm^m^ 3 a s-iMft^^ . tuijin- h 

9 immmm 1 2 lt . mmm^m^ 9 a ^ jufi 

[0060] ±m(7)m^izi y) , •ffiffl#«#m?ffi*^2 5 
'cmn.x'5^mm^tircb^ i>z. ^^zx-^xm-^^izm 



#;i?'>y^'cDjpS^rffil;J;-5T. 3 5°C— ^T'lSffl-TtL 
{f2. 5^. 4 5*C-^T'^-rixif 1. 2 5^T«ffi 

[006 1] -^r. BSPHl;^'^y^7c7)#;??'>y^'7 0 1 
~7 5 1 £iJ;bjK- MO ^ilLTv^ ny^'hgp 

l<^J:5^j:m^itii:h^~h l Oizmm-th. y-<Vay 
1 1 iziitHJj^- hiOi)^(^iii:h^ii.X<i>^bmm 
cof—^ 1 0 a trm^M 0 . C R TBfflK^^-r ■& J: o 
^y:7hi^XTS:^§;^v!-1i-S. fl:f*:B^K{±RS 2 3 2C& 

t^^-r, I2l7{4. 2 5'CT5 0 0 0B#Pa, 2 6''C-C10 
OOO^ia, 2 7'CX'8 0 0 0t^mi:mSiLX\<^^:ib 

^^-t. C:i0i:#O*#;if'^y^6«0tt{4. 
100X5000+107X10000+115X80 
00=24 90000 

b^^, {m^:^^y-f'6<7)m) -^4 380 0 0 

o^imtlb. 

2490000+4380000=0. 57 

b^*). z.tiimmj^T "2 5'CT'5^" <7)m^i,znL 

X. 5 7%cr,m-^^m^LX\^^^bt:Mm^^. m7 
Tli^mf-^U^Jl^b LX. ^-^-y'yyXS 7%i9^ 

L. mmmi,zs^L. m^mmmi 1 2<7)^^<b'(Dmm. 

3&\ ^WtC^LTV^^. ^:<?)>'N'-:/7736n 0 0% 

t:^t7ti;#/&^\ 1 1 2*>'*^{Cj1L/S 

mm(r>»^:^^yi? e crmtr^mizn^ta-tz. b izx 
[0062] iM^rni^^mfx-thtzit^^zm^^h-/-? v 

[0063] Xx-y7*ST 1 0 OTJi. t.-Tm^A'^y 
^6, 2 5^—7 5°Ctf«0 5 Hi<7)B#PBl;iJr'»':J'7 0 

i~5i, w<ajKx>jr8Sro^yr-r-g.„ 

[ 0 0 6 4 ] X-f >y r S T 1 1 0 BtSffaiJ<7)/::46c7) 

^'-fv4^x^-h-r §o 

[0 06 5] Xx>yrSTl 20T{i:. l^l^LtziS- 
[0 066] ::?.T«yTSTl 3 0T"{4, l^i-^tfc 

4, vajst^aiici*-/i>A/D^^2$-afc^ams- 

[ 0 0 6 7 ] X-r>yr ST 1 4 0 a^BX-?7t?ag 

2:¥%?agx u T 8 t^ium-rs . 

[00 68] Xf-yrSTl 5 0T(4. lB#P^^t?t 

*^2:f-x'y^'-t'l.« 

[0069] X-f>yr ST 1 6 0Ti4. 1 BtPal^iiiL/i 
(:> . ¥%fflMx U T 8 cofig^ 6 0 T-fiJ 0 . ffifr^i^aS 

tC{4 1 ^>.zm% LfCL^A^CO 1 B#P^c7)^%?a^;i,iHr V h 
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[0070] X7^>yr ST 1 7 OTii:. U T 

8<?)ffi*«2 4'CmT*'. 2 5~7 5T;*^. 7 SriJUi** 

[00 7 1] Xx-yTSTl SOTJi, ¥:^fiKxyr 
8 3&i' 2 4 'CmTi^%^{±. T%ffijffiX U r 8 2 5 'CS: 

[0 0 7 2] Xx>yTSTl 9 0T-{i. T^^jS^xUT 
S#«?ific7)IW^fiTf^ifcc7)^36i 7 5 'C* f 1 i: o T t 

[0 0 7 3] Xx>yrST2 0 0T'{4. T^agX'JT 
8c7)iaStffi^-tSI^S;{?'>y;5' 7^1 ^i?'^^ hJn^-r 

[ 0 0 7 4 ] XT- -y^-ST 2 1 OXU. T^ffiJSx U T 
8cO'^JKtfflS-f--i.»#ffiTf»icSr»^ffiTf^!gC^ 5 

t «\ T%fiJKx U T 8 2 6 'C^ ^> 2 6 'C*^ffiT# 
l:5 0 2c7)10 7&M^^ffiL.. C:<^ffl^*^;«?'?>':?6 

[0 0 7 5] X-r'yTST2 2 0T'{i:, »#;iir'>y:?6 
«Ofi*M 3 8 0 0 0 0\iLt^^^^:^ -/^-th. 

[0 0 7 6] XT--y7°ST2 3 OT-ii. Il^;4r'>y^'6 
<0ffl**4 3 8 0 0 0 0*S|C7)%^{4. ««m 1 1 2 

SrO^UT-r.?.. 

[00 77] X7">yrST2 4 0-C{i. <?C<01^^fh 
i!I-f--g./::y>. i?'^-74S:>f-v'^^>fXL. Xy-yrs 
T 1 1 2 O-^M'S. 

[0 0 78] xx>y7-sT2 5ot:'{4. m^ij-^y-s^e 
ffym^A 3 8 0 0 0 omio*^{4. 

[0079] i^L^Ccfc o \,z. if.wmz^hW^<7y^ 

^cO^coSiJ^tc J; T WffiiO^^-fb^t^ ^IMH^® < fp 

atc^ottssmm^MLtc i i.^fgft«io#m^s-y ^ r -y 
[0 0 80] ^fz. mmm.<r)mm^ixx\^fz^t^ 

^Wk<^ti'^y^X'tmL-X\-^hi.oi,zL. A^o, zix. 

t:,^:^^y^com.t:f^v^ym^mmLxm^^'^ti. 



->fz-mMwmMmmmzit-^. mmm<Dmimmm.<D 
y^mt^^-t^hi^zx^. mmmcrimm § ttx \ -^tzm 

[ 0 0 8 1 ] m9\izws\^fz%mmm.(^%mmz 
-^\^xmm\>zmm-h . hi oa. m9(n%mmm^ 

m<n'^\m'^wzm.m \.fz^cr>mmm<^mmrm^ 
mmix:hh. ^<nmmx%. m2.(rmmmhnm.z 

[0082] ^(nmtm\%^m2.a}wm\hmimti:m^ 
\m ^x'h h.m\^\zii\^x. 30 \t^\m^mm 

Xh'O. I C 1 . vW^'n3>'eA-:J'3 1, 

vtynyi lat^-Wfg^Hl 2*>^>«^$ti.S. 
t^. v^^'a3yb-A-i5'3 iagi^ai I C 1 :^)>/i> 
coai;':*A-D^-r-I.A/D^^2. ^'-fv4. T 
iB1t^»MiJ^-rSi!IPSB3. RO 

tL/::3W&;{? '>y:5'6i:^^;<?'?>';5'7 &VT%aKx 
T8. $^,{c{i:$iJ11wa53iom:'3Sri'hg|5taj:>3-f|,^*co 
ffi:>j;K-h9St/l 0?&^^>«Bg§tLTV^S, Eii:'jjK-h 
9 (C(±«fg^a 1 2 *i . aj:»3.-K- MO \iZ\tnv 3 > 1 
l3{)>'g?ig$ilTVi.g.. t.tz. iS^X-f >y f- 3 2 *>4.cOt 
-;5'*S'V>f ^?na>'lfa-^ 3 1 0Mffl!a53tcA*§?i 

[ 0 0 8 3 ] 09 h<r^nmmmz-:>\^xmmth t . 

-K^ai#SA{4iajg;^fcU I C 1 fc A/D^S2at/-:^' 
>fv4t=J:0t8Jig§ti.. Ti^J^ffla^^ll^#SB{4^^ 
V4 hMtPgP3S.t>'Wffl^xU T8tcJ; OmBSc^ix, 
^J^jaH;a-KiS1i^SC{4WSiKxU r 8 i 
S^x. *^i*^S[^iB1i¥®D«4ii#rBl;5f'>y^7lcJ;'? 

\>zX'omi^^fi^ , tfz. *»ffiv«S:#aF{i:^^v4 

i:SijffliSB3i:j; offifig^n. ^^imm^^umim^s 
izx*)mfs.^ti. ^mim^m i^mm^sizimm 

3fi«f^ieii#SL{4RAM4itCia«$ix;t^jSB#^K^ 

fi 3 3 tcffi ^ t , »^g'j^«»ffiiBii¥SH 2 comm 
\tRAm^i,zim^tifzm^3mm%m.3A tcffis 

l?^?a^B1i*KP{4RAM*tiB1tSix/i#fS?MS 
^fiI3 5tcffll-ri.» *>^r;^t^lffg?fiSiB1t¥^©Pt:iB 

tfzwmmmm^miiwmmm:^^yis^3 6t,z 



3 mmm 3 1 m^mmm.is. sAht,-- i^mm^fi. »a 

[0084] ilBcOilSgtCi 0 . WmiKz^^mm^^ 

[0085] ^^sijmia^^^SH 1 ^mm-hWi.'^ 

##S'M»PBlS:BtPa (365X24X5) iTtJl^^it 
knUS.^^) TiS^-So Sma!l*«2 S-C^^T'T^ 
ffiffl ^fifzh% \,zmk-ifi^^ i a 3 5 

-€r<£fflWf3. 5^, 4 5'C-^T-«ffl-r^X«' 

1. i^^x'Wkif^i^fih. t.f^wm\\,zm%mf 

^x-f -y^B 2 1 J; ^Ji.{fgttc 1 ^iSfflS 

tlTV^^^ft^lcJi:. 3 6 5x24B#pafcM3ii»^S:KS 

-r s . ^ ^0 1 ^(n^amwMm.^ 2 5 °c i: -riitf , ^ 

WfP^^mffi{43 65x24xi00i:^|., ^i^JSffiia 

<4, T%jafflag2 5'C-ST6^{4. ¥%JSH^JK3 
5'C-^-C{42. 5^. ^%JlIffliaK4 5'C-^« 

0 . 7 5 ^ fc ^ I. „ jia*c0^gffl:lt«tC*3 (t h ^^Wi HlS 

[0 0 86] — nWii]'^l^-91<r>^i]'^V^l 0 1 
~7 5 10ffi{4. m**^-M O^MLTV-f r7y;?haj 

1 5 =5r«ISS- a}:'J?K-- MO \z^-th , ^n'V 3 y 
1 1 t{4jfJ:»j^- M o*»i^>ai:*i$ti.T<^«aigh^ra 

cOt-:^' 10a SrM^^K D . C RTHMfc^^-T-l. J; d 
:^y7 h'^xr^i^f^-tt^. A#cWtCi4RS2 3 2CSr 

nil tZ^-f-, El 1 1 {i. 2 5°C-C-5 0 0 OBtfal, 2 6 
'CX 1 0 0 0 0 B$Pb1, 2 yCT-S 0 0 0 ^^^^ii LT 

2490 0 00H-4 380 00 
= 0. 57 + 0. 22 
= 0. 79 

fc^rl.. icTJffl (0. 79) tt. ffliEMiOffl ( 0 . 7 

< v^^ . ^fe^3iB#rBiSr 2 5r— ^T'^an-tii 
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(36 5X24WH) . ffmiii^*^"2iEi, mmm m 

#PM»^) ifi5^tmk-^tiX^^:i>. ::cr>t^(m^ 

100x5000+107X10000+11 5X80 
00=2490000 

[ 0 0 8 7 ] ^ LT 2 5°C-S^^J^-C-lFfg«iPBl5^T 

iimmmnfmt4 3 8 o o o o ^Peii: ^ o . 2 s-c- 
^cri^x'<7mmm 1 ^(T^mm^^m. ( 3 6 5 x 

24X100) J48 76000i:'S'-&. 
[0 0 88] >I^T' [ {m^:^'Oy^crm) + (MB# 

«) ] + [ (Mi§B#ra) + (mmwi) ] = [^^^-^ 
is^siMiSfO) ^mn-ttb. 

(2490000+876000) +4 380000 
= 0. 57 + 0. 2 
= 0. 77 

h^-l., :iiimm:^x "2 5°CT-5¥" cow^tcMt 
-C. ^Brigi^BUC0ffifflS:-^i6T7 7%c7)»i^^^i^LT 

i i: . la 1 1 t:-{43cm-T-tt^^;kt t 
«mi 1 2<m^}£<rm^^. m:^wt-*^tTv^ 

[0089] ±IS^J{4MjiB$rHim»«*¥%MIH^2 

{^.tzirnxm.) "^^m-LxmrnM-m^ i^fziii^ 
mwmMm ) ^wjE-t ^^t ^^x # i . -r^^^^i wac?) 
smTi±. 2 5'cxmmm(Dm^mmt:mx.Lx^^^ 
zti^mmmmt<7>m^commmizm-^\i^xmiE 

[0090] msLmmmm9.m.^^nwimm.-x 

{m^<m'MM^2 3x:mmM.m 
:ifi^±imx9.mii,z%mth t . 
miB^m^mM.m.^ 876ooox {2490000 

+ [ (5000 + 10000 + 8000) XIOO]} 

=946080 

t^j:^. :i(nmwm^mMM^m^-^xnm[%-th 

+946 080+4 380000 



[009 1] 
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[0093] mz:^mmzj:tn£. mmmcD^mmm^ 

[0094] !»t^K)TMi&Ba<^S«?fi<OffifflMji^^S: 

[HI ] ^^mcommmcD^^^mwmmcDmmcDmmco 

$)•!>« 

[ 0 3 ] XT 3 y £0^1 ^*i^tfOSPSi7)miaiO^-fL2: 
[114 ] xTnyolSK^itTV^SgPMOMiacO^'ftit' 
[05 ] ?SJKfc*t-rs#«?t!l«?)»^«Tffii!cS:«-ria« 

X'h6. 

[117 ] :*:^Bgtc«i?|.#^?l!><0^feWBIi5iat=fc{tl. 

[08 ] :i^^mizmh^mmmcom'(mmmmx-m\-^^ 

[H9 ] *^H8«OffecO^cO?^^O-0lJ<7)^t^<7)rn-y 

^mxhh, 

mi 0] :^WMiz^hmmm<^^mvms^Mm 

mx'h^. 

[iai 1 ] HI 0^7)||Jfe^J^^i5^t-l>^^*y^>'^li®O 



[^?^<^SiBfl] 

c T:^jisi?aKi2'ii#g 
D mmwmmm^m 
E ^^ffiTfmaj^b^ij 

G, G- mMmimam^^ 
H mimm^m. 
I ^^ra^s 

K mmmm.^^^ 

N fiE«iiiitia'it#K 

0 g^isjgis^^s 

p ^?a^fE1i*S 

111 ^fflmjs 

1 1 2 g^?fi 

1 1 3 

115 WS-;?' 

1 ^^tU I C 

3 1 V>f ^'n^ytA-r^' 

2 A/D^S 
4 

3 SiMgP 

5 »#{ST«iC« 

5 0 1 2 5°C*^ffiT«m 

5 0 2 2 e-cm^mT^m. 

55 1 7 S^WiJ^ffiT^iS: 

6 m^:^^y^ 

7 Bt^;^'>y:J' 

70 1 2 5''C^'^i]^V'? 
70 2 2 6'X:^|S|;«&'!7>'^ 

75 1 7 s'cmm^^'^yiS' 

8 T%ES^x>jr 

9, 10 

1 1 VN'yrjy 

12 i^^a 
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